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[57] ABSTRACT 
Sheets of cardboard continuously fed in a shingled 
stream are stacked upon a progressively lowered speed 
form until the desired stack height is reached, where- 
upon a vertically-fixed horizontal movable bar grateis 
inserted between the oncoming sheets and the finished 
stack, concurrently with vibration of the stop board 
against which the leading edges of the sheets impact. 

6 Claims, 3 Drawing Sheets 
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which thus provides an air cushion supporting the 
Mrrann of AND APPARATUS FOR THE sheets and assisting in the insertion of the bar grate. This 

ctI^GOF^SeK arrangement, of course, is dependent upon the contmu- 

ity of supply of the compressed air. 
Field of the Invention 5 Mention should also be made of German utility 

. , fatmMm . model DE GM 88 04 066 which describes a vibrator for 
Our present invention relates to a method of staclang j^,^^ m which a vibrating plate has 

sheets fed in a shingled (overlappmg) succes^n^ine ^ ^ ^ ^ ^ to ^ yibra- 

invention also relates to an apparatus for that purple. a^on ^ whic h cooperates with a spring plate 

More P"*^* ^"^"J^ ^ t ^£". 10 extending horizontally beneath the roller 15. The spring 
ing of sheets on a nusable and platc a nmning surface for the roller with which 

tion platform uader ^ons » Z £j£Z between Se vibrating plate is braced against the pallet This 
other mtermed^ support can be retted b^een J™ gj ^ blem 0 f insertion of a 

SS^i^i^SS** of i5 borate as an intermediate s^g element, taring 
S^ed^tne^^^^ 

nal stack is removed from the platform. A discloses a sheet-delivering apparatus espe- 

BACKGROUND OF THE INVENTION Aects of ^ plate and other heavy metallic sheets 

Downstream of a transverse cutting or slicing ma- which utilizes a joggmg device to ^^^^^ 
chmtTe!a^ 20 the oncoming sheets with the sheete of the stock Here 

^t^^^ are generally stacked too the problem of insertion tfi i bar grate ^eeni a 
upon pallets which can be mounted on a raisable and stack and shingled sheets cardboard or the like is not 
lowerable sheet-coUectkm platform. dealt with. nTjnciioiWrl^crihes 

In order to ensure sufficient time to allow a com- German open application DE-OS 37 21 393 oescnoes 
pleted stack to be removed from the platform, German 25 m apparatas f OT stacking sheets m conjunction with 
Patent 38 23 806 describes a stacking unh winch utilizes catting of paper or paperboard and describes a 

a bar grate as an auxiliary stacking platform. The on- raisable and lowerable platform upon which the pallet 
coming sheets are collected on this bar grate during the ^ ^ placed, as well as the bar grate which canbe 
period in which the completed stack on its pallet is inserted to allow removal of the completed stack. The 
removed, a new paDet is placed upon the platform and 30 problem of gapping the omxnning sheets to allow lnser- 
this paDet is raised below the bar grate for transfer of tion of ^ ^ grate is solved in a different manner m 
the sheets which have collected thereon and incipiently this system. 

f TTs^ rid^^Xb can have a OBJECTS OF THE INVENTION 

weight of more than 150 g/m 2 the bar grate canbe 35 ft ^ fcerefore, ^ principal object of the present 
vertically fixed at a given distance below the sheet feed mve ntion to provide an improved method of stacking 
plane since such sheets, unlike more sensitive paper sheets> especially shingled sheets arriving from a cross- 
sheets, can have a relatively long freefall without creat- ^ particoiaAy cardboard sheets, whereby the 
ing problems in stacking while the partial stack winch drawbacks of earlier cardboard stackers are avoided 
newly forms upon the bar grate rises m height to tte «u , pjrtfcniarly, insertion of the bar grate in the contin- 
level of the feed plane, the stack removal and pallet uo ^y accumulating descending stream of sheets over a 
change can be carried out comnleted stack is facilitated. 

The drawback of this process and the conventional object of this invention is to improve the 

apparatus used for that purpose is that to mtrodnce the -jedescribed method of stacking cardboard sheets 
bar grate in the sequence of sheets which generally are 45 . . y _ gtack ^ be effected without loss 

fed in a shingled or overlapping pattern, aj pap m the rf ^ theretQ 

shingled stream of the sheets must be ensured, lne oars another object of the invention is to provide an 

of the bar grate cannot readily be moved throughthe apparatus for this purpose. 

stack as sheets deposit thereon. The weight of the sheets unproveo apparatus v 

collecting on the bar grate during the insertion move- 50 SUMMARY OF THE INVENTION 

ment of the latter contmuonsly mcreases ?«™8^ These objects and others which will become apparent 

movement so that at least at the last part of the mserUon * r^^^ed, in accordance with the method 

stroke and immediately ahead of any J? Se^ent SSn, wherein the shingled sheets, 

which the sheets impact, damage to the edges of the °^\j?^ m a cms ^ cav6sL& machine, are displaced 

back by pUally interrupting *e sheeted and for that ^ffgSSZ^ the sheets fed in the feed 

purpose that the movement of fcM * - upon TZJe and lowerable sheet-col- 

peded somewhere is itself a major ^wtact lection platform disposed along the path to form an 

While we consider German Patent 38 60 ^TJ ^ wM Vprogressively lowering the 

represent the prior art, mention can also be made of ?f^L 

DE-OS 29 42 965 which describes a stacking ; arranges conttaliBg to feed the sheets toward the 

ment, especially for prmtmg P*^^ Tn pkrforTand upon attainment of a certain stack 

used to stack very thm paper sheets heiXrapidly Bering the platform with the 

this arrangement as well, a bar grate is provided. The 65 nagni, rapiuiy B v 

SSHStSSSSSS nxapMsaaass 
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. ^ -—j q tfm n f the stack a the sheets as the sheets arrive at the location, and vibrat- 
'ZS^SSt^S^S^ Ing £2. for imparting to the stop board vibration in 
T^SZL*™ is formed; the direction and counter to the direction dntmg inser- 

(d^g^tion oTthe^ehorizontafly between don of the grate borizontelly between the onconung 
™^nHheets and the top of the stack, vibrating 5 sheets and the top of the stack. 
Z coSof^SSeSi directi^d counter The stop board has a ^ portion ^eabk by 
to tnlSon, whereby a new stack is formed on the the leading edges, a rearward portion^ ^ cbmper 
Zf dements connecting the forward and rearward por- 

to' removing the original stack from the platform, turns, one of the portions being movable in and counter 
tranXriig the iwVstack to the platform and 10 to the feed direction and the vibrating means bong 
withdrawing the grate from between the platform mounted on the rearward portion, 
an^ new stack Advantageously the forward portion * suspended 

In its apparatus terms, the apparatus comprises: from the rearward portion by the elastic damper eie- 

feed means for advancing sheets to be stacked along ments, the vibrating means acts upon the one of the 
a transport path in a feed direction; 15 portions at a lower part thereof above die grate, and a 

a raisable and lowerable platform disposed at a stack- further elastic element connects the forward and rear- 
ing location along the path, receiving the sheets in ward portions between a region at which the forward 
succession and forming an original stack of the portion is suspended from the rearward portion and the 
sheets on the platform, the platform progressively lower part. 

lowering as the original stack is formed thereon; 20 The forward portion of the stop board can be pro- 
means for rapidly lowering the platform upon attain- yjded with a low-friction coating on a side thereof en- 

ment of a certain stack height; gageable by the leading edges of the sheets, 

a vertically fixed bar grate displaceable horizontally The vibration of the stop board is advantageous be- 
and insertable in the feed direction upon rapid cause it allows conventional elements to be used for the 
lowering of the platform between oncoming sheets 25 yj"^^ of the partial stack and thus permits equipping 
to be stacked and a top of the stack, thereby form- conventional stacking systems with the invention, 
ing on the grate a collection of the continuously fed The cyclical advance of the bar grate which can 
oncoming sheets; and involve a forward movement followed by a number of 

means for vibrating the collection of sheets in the feed interruptions of advance, a smaller rearward movement 
direction and counter to the direction durmg mser- 30 ^ a t^ interruption before the next advance, ensures 
tion of the grate horizontally between the oncom- ^ m of ^ bar grate with a leading edge of 

ing sheets and the top of the stack, whereby a new the underlying sheet will be minimized. The partial 
stack is formed on the grate, whereby upon remov- redaction is not essential in all cases, 
ing of the original stack from die platform, trans- The e]evat j on c f the stack to support die leading 
faring of the new stack to the platform and with- 35 . ^ q{ ^ coupled with vibration has been 

drawing the grate from between the platform and found to be especially effective for thinner sheets which 
the new stack, the new stack can be built to a cer- ^ ^ sensitive to the engagement of the tips of the 
tain stack height. bars of the bar grate with the lowermost sheet or sheets 

By vibrating the partial stack as it is formed on the of ^ forme d stack which can be raised by the 
bar grate, the friction between this partial stack and the 40 ^ ■ te without firictional retardation of 
bar grate is so reduced, n> spite .of *\P"W**™£ Ais up^ movemLt. 

crease in the weight of the partial stack from contmn- " v 

ously accumulating oncoming sheets, that the bar grate BRIEF DESCRIPTION OF THE DRAWING 
can be moved across the full width of j?** The above and other objects, features and advantages 

without interrupting the feed of the sheets. Ther vibra- 45 ^ ^ ^ hecome ^ readily apparent 

tion allows the sheets engaging the stop ftom the following description, reference being made to 

their leading edges to partially move m the opposite accomranvinR highly diagrammatic drawing in 

direction and thereby reduce the frictional stress on the dte««Hnpanymg tugmy on^iamin-u 

lowermost sheet of the newly formed stack against the mGS ^ me highly diagrammatic side elevational 

bar grate. „,„,«»» views illustrating successive steps in the method of the 

Another advantage of the invention is that the quality ]n ~^Jr_. 6 

of the stack produced is unproved J*.^ FIG. 5 is an enlarged elevational view, partially in 

lower portion of the stack, which are stacked mtermedi- longitudinal section m the sheet feed direction of the 
ately on the bar grate, are edge-ahgned. stei board assembly provided with its vibrator, and 

According to the invention the wUecUon of sheets is 55 ^^^J ^ ai OT g hue Vl-VI of FIG. 5. 
vibrated in step (d) by vibrating a stop board against RG.6isasectK>niaKenaion K 
which leading edges of the sheets engage upon stacking SPECIFIC DESCRIPTION 

on the platform and the grate. The stacking apparatus shown in FIGS. 1-4 serves 

In still another feature of the invention the grate « for fce^S of a succession of cardboard sheets 1 
advanced in a stepwise manner ^ ^rch^ partial 60 ™ ™^^™^yZ a shingled stream, Le. with one 
retraction in each step at least durmg a terminal part of ™^ ^ the previous iheet as will be apparent 

sCb^STengageable by leading edges of platform 20 which can be raised and lowered on a sets- 
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r l. •» r~ and can carrv a pallet 22 vibrator 13 acts upon the forward portion 10 to gener- 

501 ^fwi' °l^tZd. ate the horizontal vibration which has been represented 

upon which the stack 2 is formed ... L the double-headed arrow 29 in FIG. 6. The vibrator 

Thesheetsla«WmaAe^to^»bya ^^~^^ 30ro ^ leabcrta vertical^ 

belt conveyor »«E£^^J^JZ 5 on a shaft 31 by a motor (not shown) although other 

ST rotr 5 KLESrf afthT stSS Son types of electromagnetic vibrators may be used 

by the roller 5 nxeory locaieu ai u*c Tin,-, an eccentric system forms the vibrator, the 

To ahgn the leading .edges 1 01 uic m — damper elements can be located at two levels, 

sg=y=ws«=nzs 3EEi-«fflts 

fi^ftoe s^tocatkm 24 on the pallet 22 and a new upon the stack 2 on the pallet 22. The bar 7 * 
from toe stock locaron j» ^ ipau withdrawn to the left into a waiting position. While the 

^SS^o^bS'g^^S^ 35 sheets 1 are continuously fed to the stacking region, toe 
is raised to a point just below tne oar graie < j» k 2 fc continuously lowered to maintain the fell 

grate can then b^di^tothe teft £^«f* e St of thTLets upon toe stack 2 substantially con- 
*"* SSinTe ttoS&S,. S The control oftoe height is effected by means of 
The stop b0 ^ , *?£j T n w i££ the sensor 14. When the stack 2 has toe desired height, 

ttfXZE t££j5tM*Z3Z «° S when a predetermined number of sheets 1 have been 
of*" btt hTfornti wito c^SXough Xh deposit in the stack, a stack-change operation is miO- 

toe tips of the ^*?^"?^ S Z£ m FI °' ^e initial step is a rapid lowering of the stack 2, Le. 
*J^S£l2S23^l-£ a 'owering atYghsp^ until toe upper edge of the 
ual segment acrc^the working « "^.TSS? mTement is then slowed until the 

i^zxsss^^t sT^gi e ^r wmmbdowthebars 

level of the belt conveyor 3 in and counter to the sheet- pleted ? fe advaDCed ^ the lop of the stack 

*t££Z£k can have imparted to it a horizontal 55 as soon as the upper edge of toe stack ^^^^ 

inc siop ouaiu *T r . ^;™t4r«i neath the bar crate. Simultaneously, a vibration ot tne 

vibration in and counter ^^^-^^^ fi ^ ^oTlOof toe stop board 6 1 initiated by setting 

For that purpose, as is apparent froniFIGS. 5 and6, eccentric elements of the vibrator 13. 

the stop board can compose a Ji^ pa^O con '^SSSbi nm^ement imparts to toe partial stack 
^Hl^r^reiwarf^rf 2^£ £ 60 a nSzontal vLation in a counter to toe sheet-feed 
spaced therefrom The rou^ffd part direction. It has been found that an appropriate vibra- 

"rS^SrSKS ^provided with a layer tion is applicable with a ^uency of60 to 70 Hz when 

The lorwara poroon iu «"* f-wio,, material, for the damping elements 12 are composed of hard rubber, 
or coating 28 5) of a low frmuon material, tor disk or cam 30 being driven at this rate, 

eaample porytetrafluoroetiiylene. riding upon the format length which can be 

The forward portion 10 *?*^J^J^£ 65 be SSS » mTand 1800, toe bar grate 7 can be ad- 
vert portion 11 by^c rubb« dampu^elen^ts^ ^ a speed ' of about 120 mm/s until it 

bel^ toe^^on^aivt^I gSeTa S£ between aboulTto 7 5% oftoe format length 
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across the stack 2. During this movement, the rear 
edges of the oncoming sheets 1 deposit upon the bar 
grate. The vibration reduces the friction between the 
new stack being formed on the bar grate and the bars of 
the latter so that the bar grate can be advanced across 5 
the entire width of the stack without compacting or 
damaging the oncoming sheets. 

After the continuous initial advance of the bar grate 
7, the latter can receive a stepwise movement in which 
advances alternate with standstill for the balance of the 10 
format width. It has been found that this stepwise move- 
ment of the bar grate allows it to pass without problems 
between the leading edge part of the new stack and the 
previously formed stack. A cyclical movement can be 
imparted to the bar grate during this period to, for ex- 
ample, follow each advance step by a shorter retraction. 

It has been found to be advantageous, especially with 
thin types of cardboard of lesser stiffness, to be advanta- 
geous toward the end of the bar grate insertion to raise 
the stack 2 so as to lift in sagging leading edge portions 20 
of the partial stack by such movement through 10 to 40 
mmiinmediately ahead of the stop board 6 and thereby 
facilitate the movement of the bar grate across the top 
of the stack. 

The horizontal movement of the bar grate 7 is halted 25 
when the stop board 6 is reached. 

The upper pallet of the stack 2 is then completely 
separated from the lower part 

Next the lower part of the stack is rapidly lowered 
and transported away on its pallet, a new pallet is placed 30 
upon the collection platform and the latter is raised until 
the new pallet is just below the bar grate 7. During these 
operations, the partial stack grows upon the bar grate 7 
continuously but does not reach the height of the feed 
plane. Then the bar grate 7 is redirected horizontally to 35 
the left to transfer the partial stack onto the new pallet. 
When the stack 2 reaches the upper sensor 14* the plat- 
form is continuously lowered as the new stack grows. 
When the stack 2 reaches the desired size, the process is 
repeated. 40 

We claim: 

1. A method of stacking ragged sheets, especially of 
cardboard, displaced in a feed direction along a trans- 
port path, said method comprising the steps of: (a) suc- 
cessively depositing said sheets fed in said direction 45 
upon a raisable and lowerable sheet-collection platform 
disposed along said path to form an original stack while 
progressively lowering said platform; 

(b) while continuing to feed said sheets toward said 



during said terminal part of the insertion of the 
grate in step (d) to lift sagging leading edges of said 
collection of oncoming sheets; and 
(e) removing said original stack from said platform, 
transferring said new stack to said platform and 
withdrawing said grate from between said platform 
and said new stack. 
2. An apparatus for stacking sheets, especially of 
cardboard, comprising: 
feed means for advancing sheets to be stacked along 

a transport path in a feed direction; 
a raisable and lowerable platform disposed at a stack- 
ing location along said path, receiving said sheets in 
succession and forming an original stack of said 
sheets on said platform, said platform progressively 
lowering as said original stack is formed thereon; 
means for rapidly lowering said platform upon attain- 
ment of a certain stack height; 
a vertically fixed bar grate displaceable horizontally 
and msertable in said direction upon rapid lowering 
of said platform between oncoming sheets to be 
stacked and a top of said stack, thereby forming on 
said grate a collection of the continuously fed on- 
coming sheets; and 
means for vibrating said collection of sheets in said 
direction and counter to said direction during in- 
sertion of said grate horizontally between said on- 
coming sheets and said top of said stack, whereby a 
new stack is formed on said grate, whereby upon 
removing of said original stack from said platform, 
transferring of said new stack to said platform and 
withdrawing said grate from between said platform 
and said new stack, said new stack can be built to a 
certain stack height, said means for vibrating in- 
cluding a stop board in said path engageable by 
leading edges of said sheets as said sheets arrive at 
said location, and vibrating means for imparting to 
said stop board vibrations in said direction and 
counter to said direction during insertion of said 
grate horizontally between said oncoming sheets 
and said top of said stack, said stop board having a 
forward portion engageable by said leading edges, 
a rearward portions, elastic damper elements con- 
necting said forward and rearward portions, one of 
said portions being movable in and counter to said 
feed direction and said vibrating means being 
mounted on said rearward portion. 
The apparatus defined in claim 2 wherein said 



) while contmuing to feed said sheets toward saia fe suspended from said rearward por- 

platform and upon attainment of a certam stack 50 fo™rd Ig™"^ d said vibrating 

height, rapidly lowering said platform with said ^ m ^id portions at a lower part 

(c^n rapid lowering of said ^ orm, in^rting ^J^%^^^^^1 

( t^lS^SLg sheetfand said top of said ing ona side thereof en^geable by ^^nged^ 
staX vftrating said Section of sheets in said 60 5. The apparatus defined m claim 2, *^ compos- 



direction and counter to said direction by vibrating 
a stop board against which leading edges of said 
sheets engage upon stacking on said platform and 
said grate, whereby a new stack is formed on said 
grate, said grate being advanced in a stepwise man- 65 
ner with cyclical partial retraction in each step at 
least during a terminal part of the insertion of said 
grate in step (d), and raising said original stack 



ing means for advancing said grate in a cyclical stepwise 
manner in each step at least during a terminal part of the 
insertion of said grate horizontally between said oncom- 
ing sheets and said top of said stack. 

6. An apparatus for stacking sheets, especially of 
cardboard, comprising: 
feed means for advancing sheets to be stacked along 
a transport path in a feed direction; 
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a raisable and lowerable platfonn disposed at a stack- 
ing location along said path, receiving said sheets m 
succession and forming an original stack of said 
sheets on said platform, said platfonn progressively 
lowering as said original stack is formed thereon; 5 

means for rapidly lowering said platfonn upon attain- 
ment of a certain stack height; 

a vertically fixed bar grate displaceable horizontally 
and insertable in said direction upon rapid lowering 
of said platfonn between oncoming sheets to be 10 
stacked and a top of said stack, thereby forming on 
said grate a collection of the continuously fed on- 
coming sheets; 

means for vibrating said collection of sheets in said 
direction and counter to said direction during m- 15 



10 

sertion of said grate horizontally between said on- 
coming sheets and said top of said stack, whereby a 
new stack is formed on said grate, whereby upon 
removing of said original stack from said platform, 
transferring of said new stack to said platfonn and 
withdrawing said grate from between said platform 
and said new stack, said new stack can be bmlt to a 

certain stack height; and means for raising said 
original stack during said terminal part of the inser- 
tion of the grate horizontally between said oncom- 
ing sheets and said top of said stack to lift sagging 
leading edges of said collection of oncoming 
sheets. 

* * ♦ » * 
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